Sample Solutions for Chapter 1
Exercise 3: Grammar of Roman Numbers

Write a grammar of the Roman numbers from 1 to 20 (i.e., I, II, 1, IV, V, VI, VII, VIII, IX, X, XI, XII, XIll, XIV, XV,
XVI, XVII, XVII, XVIl, XV, XIX, XX). Terminal symbols are I, v, and X.

Solution

A Roman number can begin with 1, v or X. If it begins with 1, it can be followed by I, v or X. If it begins
with V, it can only be followed by I. By such considerations we arrive at the following grammar:
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If recurring parts are expressed by nonterminal symbols, the grammar can also be written as follows:

RomanNumber =
StartingWithOne
| StartingWithFive
| X[ StartingWithOne
| StartingWithFive
| X
].
StartingWithOne =
[ [l
| Vv
X

|

]

StartingWithFive =
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